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ABSTRACT : Pedigree data were used to predict the 
performance of 1,166 imported American Brahman bree
der cattle, composed of 104 bulls and 1,062 heifers with 
an average age of 24.4 months (range of 17 to 40 months). 
A total of 13 full sib, 10 maternal half sib, and 228 
paternal half sib groups were identified, each with 
average group size of 2.08, 2.00, and 4.49, respectively. 
Only 758 (64.9% of total) imported cattle were found to 
have at least one ancestor with expected progeny differen
ces (EPDs) reported in the Spring 1995 Brahman Sire 
Summary. Moderate average accuracy values of .71, 
.69, .52, and .52 for birth weight, weaning weight, 
yearling weight, and maternal milk, respectively, were 
noted for EPDs of the ancestors. Prediction equations 

were derived by multiple regression analysis of available 
EPDs of sire, paternal grand sire, and maternal grand sire. 
Based on pedigree indexes that involve various combina
tions of available ancestral information, the average pre
dicted EPDs (lbs) for imported cattle were 1.76 ± 0.54, 
14.93 ± 4.86, 25.10 ± 9.50, and 5.86 ± 2.08 for birth 
weight, weaning weight, yearling weight, and matermal 
milk, respectively. Significant correlations (p < .05) were 
also found between sire and son EPDs (+.27) fbr yearling 
weight; and between sire and paternal grand sire EPDs 
fbr birth weight (+.34), weaning weight (+.51), yearling 
weight (+.49), and maternal milk (+.55).
(Key Woids: Pedigree Index, Imported American Brah
man Cattle, Expected Progeny Differences (EPD))

INTRODUCTION

In line with the Medium Term Livestock Development 
Program (MTLDP is one of the agricultural programs fbr 
1993-1998 led by the Philippine government and is 
largely based on the massive importation of cattle, water 
buffalo, pigs, goat, sheep, chickens and ducks. The 
imported breeding animals will constitute the foundation 
stock to be raised in key livestock development areas in 
the country) being implemented by the Department of 
Agriculture (DA), the Philippines is inclined to import 
large numbers of cattle to broaden its limited breeder base. 
If successful, the importation program would prove to be 
the convenient, cheap, and fast approach towards the 
genetic improvement of cattle in the country. More 
importantly, this shall assure the availability of locally 
adapted and superior-performing breeder cattle that may 

be utilized by the cattle industry dominated by 
smallholder farmers.

In the Philippines, a long term local testing and selec
tion program fbr cattle is yet to be established. Imported 
pure breeding stocks are traditionally and simply chosen 
based on their physical or external attributes. Nevertheless, 
during the selection process, it is important to know the 
genetic merit of each imported cattle even before they are 
actually used and proven. This may also provide the 
reasons fbr the costly disbursements usually associated 
with the selection and purchase of imported breeder cattle. 
Hence, this study aims to evaluate performance potentials 
of recently imported American Brahman cattle through an 
indexing procedure based on multiple regression of young 
sires and dams on the expected progeny differences 
(EPDs) of its m끼e ancestors (e. g., Schaeffer, 1981 and 
Jansen et al., 1986, both done in dairy cattle). Prediction 
equations were derived fbr birth weight, weaning weight, 
yearling weight and maternal milk using available EPDs 
of the sire, paternal grand sire, and maternal grand sire.
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DATA

Data on 1,166 imported American Brahman cattle 
which arrived in the Philippines in February 1996 were 
used in the study. Individual anirpal and pedigree identi
fication records were obtained from purebred certificates 
issued by the American Brahman Breeders Association 
(ABBA).

A. Distribution by strain, sex, and age

The distribution of imported American Brahman by 
strain, sex and age is shown in table 1. Grey Brahmans 
comprised 95.2% of the total animal imports (n= 1,166) 
while the rest were Red Brahmans. About 91.1% of the 
imported animals were females. Based on date calved, the 
age of imported Brahman ca비e was computed to range 
from 17 to 40 months, or an average of 24.4 months as of 
October 1, 1996. Grey Brahman bulls were older by 
about 6 months over their female counterparts.

Table 1. Average age of imported American Brahman cattle, by strain and sex (as of October 1, 1996)

Strain/sex n Average age (mo) Std. dev. Range
Grey Brahman 1,110 24.3 5.0 17-40

Bulls 97 29.6 2.8 18-37
Heifers 1,013 23.8 4.9 17-40

Red Brahman 56 26.1 2.3 21 -31
Bulls 7 26.2 3.0 24-31
Heifers 49 26.1 2.2 21 -29

Pooled/overall 1,166 24.4 4.9 17-40

B. Number of sires and dams number of progeny (i.e.-imported animal) per sire and per
Table 2 shows that the 1,166 imported cattle were dam were 3.16 and 1.02, respectively. These ranged from 

bom out of 371 sires and 1,142 dams. The average 1 to 24 progenies per sire and 1 to 3 progenies per dam.

Ta미e 2. Average number of progeny per sire and number of progeny per dam in imported American Brahman breeder 
cattle, by strain

Strain ——
Sire Dam

n Ave. ± Std. dev. Range n Ave. ± Std. dev. Range

Grey Brahman 345 3.24 ±3.22 1 -24 1,086 1.02 ±0.16 1 -3
Red Brahman 26 2.15 ±2.18 1 - 11 56 1.00 ±0 1
Pooled 371 3.16 ±3.17 1 -24 1,142 1.02 ±0.16 1 -3

C. Number of sib groups
Out of 1,166 imported cattle, 1,023 animals (87.7%) 

belonged to at least one of the 13 full sib (FS), 10 
maternal half sib (MHS), or 228 paternal half sib (PHS) 
groups. The average group sizes for FS, MHS, and PHS 
families were 2.08, 2.00, and 4.49, respectively (t간)le 3).

The largest imported full sib group size (possibly 
produced through embryo transfer) among the Grey 
Brahmans was 3, with "JJ Rex Didor 919" as the sire and 
"6H Didor Imp” as the dam.

The largest imported paternal half sib group (produced 
through artificial insemination) among the Grey Brahmans 
was 24, sired by “Jabar's 258”. In the Red Brahman 
breed, the largest imported paternal half sib group size 
was 11, with "HCC 870/9" as the sire.

D. Expected progeny differences (EPDs)
The EPDs for birth weight, weaning weight (at 205 

days), yearling weight (i.e. sum of weaning weight and 
160-day post weaning EPDs) and maternal milk (i.e. 
milking ability), all expressed in pounds, of the sire, 
maternal and paternal grand sires, and great grand sires of 
imported Brahman cattle were obtained from the Spring 
1995 Brahman Sire Summary.

The sire summary contained bull proofs or genetic 
values in the form of EPDs which were computed as part 
of a breed-wide genetic evaluation program sponsored by 
the ABBA. Pedigree information and performance records 
on Brahman cattle were analyzed using Best Linear 
Unbiased Prediction (BLUP) procedures and multiple trait 
animal model technology.
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Table 3. Number of full sib, maternal half sib, and paternal half sib groups, by strain

Particulars Grey Brahman Red Brahman Pooled/Overall

Full Sibs (FS)
No. of FS groups 13 — 13
Average groups size 2.08 — 2.08
Total no. of animals 27 (2.43a) — 27 (2.32a)

Maternal Half Sibs (MHS)
No. of MHS groups 10 — 10
Average group size 2.00 一 2.00
Total no. of animals 20 (1.82a) — 20 (1.72c)

Paternal Half Sibs (PHS)
No. of PHS groups 217 11 228
Average group size 4.53 3.73 4.49
Total no. of animals 982 (88.47a) 41 (73.21b) 1,023 (87.74c)

a Percent of Grey Brahmans.
Percent of Red Brahmans.

c Percent of all animals.

O미y 758 (64.9% of total) imported cattle had at least 
one ancestor (sire, maternal grand sire or paternal grand 
sire) with an EPD reported in the Spring 1995 Brahman 
Sire Summary. A total of 1,038 ancestors (i. e. 256 sires. 
586 paternal grand sires, and 196 maternal grand sires) 
were identified with EPDs for each of the four traits. 
EPDs of some young sires of imported animals could not 
be found in the summary since it contained sires with 
accuracy values of .30 or higher only.

METHODS

Various peices of information available on the 
pedigree of each bull (i.e. proven sires of imported 
animals) were utilized in multiple regression procedures 
for predicting the EPD of imported cattle. The model 
used was:

m
y = a + S bi Pj + & 

i=l
where

y, is EPD (in pounds) of a bull for birth weight, 
weaning weight, yearling weight, or maternal 
milk;

a is intercept;
切 is regression coefficient;
P, is pedigree information (EPD) on the ith 

pedigree member (i.e. sire, paternal grand sire, 
or maternal grand sire);

m is number of pedigree members with 
available information; and 

e, is random error effect assumed to have mean 
zero and variance-covariance matrix, la2.

The assumptions for deriving the expected weights are 
that the relatives조 predictions are BLUP and that the 
individual being predicted does not have any progeny 
(Schaeffer, 1981). Furthermore, the expected weights on 
relatives, BLUP predictions are not influenced by the 
amount of information incorporated to their predictions, 
or the heritability of the trait.

Since not all imported animals have information on all 
three ancestors, regression analyses were performed 
separately for each trait according to the kind of ancestor 
information available, i.e. usire (S) only", "paternal grand 
sire (PGS) only”，umatemal grand sire (MGS) only", "S + 
PGS", “S + MGS”，“PGS + MGS", and "S + PGS+MGS”. 
Great grand sires were not included in the model due to 
their small contributions to correlations between predicted 
EPDs and actual proofs.

Using the regression equations, EPDs for the 758 
imported cattle were predicted and averaged.

Correlations between EPDs of sires, paternal grand 
sires, and maternal grand sires, were also determined for 
all traits.

RESULTS AND DISCUSSION

Table 4 provides sample prediction equations for 
forming pedigree indexes from varying amounts of 
available pedigree information. For example, consider "JJ 
Didor Grande 711/1”，a Grey Brahman bull with weaning 
wei암it EPDs of +10.4, +39.0, and +12.2 corresponding to 
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its sire, paternal grand sire, and maternal grand sire, 
respectively. Using the prediction equation for weaning 
weight, the bulFs eventual progeny test proof is 
equivalent to :

=6.346 + .419 (S EPD) + .866 (PGS EPD) + .762 
(MGS EPD)

=6.346 + 4.358 + 26.759 + 9.296
=+46.759

This means that calves from "JJ Didor Grande 711/1” 

would be expected to have an average weaning weight 
that is about 47 pounds heavier than the average weaning 
weight of calves from an average bull.

The other equations in table 4 represent the other 
possible combinations of available information. The first 
column indicates the number of bulls used to derive each 
equation. The last two columns show the R values 
(coefficient of variation) and mean square error (MSE) 
corresponding to each equation. It seems that pedigree 
indexes were more accurate (i.e. higher R) when more 
pedigree information were utilized.

Table 4. Prediction equations for bull proofc

Trait/No. of 
animals

Intercept S PGS MGS R MSE

Birth Weight

65 1.663 .072 .07 1.81
49 1.468 .192 .22 1.81
17 2.080 -.267 38 1.34
42 2.119 —.065 .067 .07 1.80
11 1.686 .367 -.414 .65 1.26
7 .811 .377 .027 .69 1.42
7 .161 .495 .204 -.322 .88 1.09

Weaning Weight:

65 10.441 .159 .17 8.42
49 15.270 -.107 .10 9.19
17 17.191 -.042 .02 10.93
42 12.423 .219 .152 .21 8.16
11 17.289 .196 -.054 .19 12.65
7 4.182 .616 .543 .48 11.62
7 6.346 .419 .866 .762 .58 12.52

Yearling Weight:

65 17.326 .228 .27 13.91
49 23.181 .044 .04 15.65
17 25.160 .10 .07 17.54
42 17.810 .281 —.065 .31 14.32
11 22.679 .332 .04 .38 18.66
7 一.958 .712 .55 .68 15.79
7 -2.780 -.549 1.187 .99 .71 17.44

Maternal Milk:

65 4.563 .185 .23 4.06
49 5.413 ,054 .08 - 4.59
17 5.191 .26 .36 3.96
42 4.462 .340 .090 .35 4.23
11 1.833 .381 .40 .66 4.01
7 6.276 -.424 .80 .81 3.74
7 4.091 .485 -.501 .55 .88 3.50
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Table 5. Averse EPDs of imported American Brahman cattle and 1995 EPDs of their sires and grand sires

Particulars Pred. S PGS MGS

No. of animals 758 256 586 196

Birth Weight:

mean 1.76 1.71 1.84 1.05
minimum -1.30 -2.50 -3.10 -3.00
maximum 4.20 6.70 6.70 6.70
accuracy .71* .57 .78 .67

Weaning Weight

mean 14.93 11.62 13.88 9.68
minimum -1.10 -8.00 -7.30 -7.80
maximum 48.70 40.20 35.60 34.10
accuracy .69* .55 .76 .69

Yearling Weight

mean 25.10 20.83 24.80 17.08
minimum -11.20 — 8.90 -6.60 -10.70
maximum 98.90 60.80 54.80 50.40
accuracy .52* .30 .62 .50

Matenal Milk:
mean 5.86 5.16 5.43 4.26
minimum -5.00 -5.10 -6.90 -6.90
maximum 18.00 16.70 16.70 13.70
accuracy .52* .25 .63 .53

Pred = Predicted EPD of imported cattle; S = Sire; PGS = Paternal Grand Sire; MGS = Maternal Grand Sire; Accuracy = reliability 
estimate of the EPD.
* Weighted average of accuracy values of EPDs of ancestors.

Table 6. Predicted EPDs of imported American Brahman cattle, by sex within strain

Partic 니 ars Bulls Heifers Overall

No. of animals :
Grey Brahman 
Red Brahman

77
7

636
38

758

Birth weight:
Grey Brahman
Red Brahman

1.82 ±0.54
2.29 ± 0.87

1.75 ±0.54
1.80 ±0.49

1.76 ±0.54

Weaning weight:
Grey Brahman
Red Brahman

14.32 ±5.17
13.70 ± 3.78

15.11 ±4.90
13.27 ±3.12

14.93 ± 4.86

Yearling weight: 
Grey Brahman 
Red Brahman

25.02 ± 11.18
23.41 ± 6.98

25.32 ± 9.43
21.92 ±6.58

25.10 ±9.50

Maternal milk:
Grey Brahman
Red Brahman

5.85 ± 1.78
5.53 ± 0.91

5.86 ±2.12
5.90 ± 2.09

5.86 ± 2.08
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Out of 758 imported animals, EPDs were predicted 
for 115, 350, 53, 96, 5, 99, and 40 imported animals that 
had information on S only, PGS only, MGS only, “S + 
PGS", “S+MGS”，“PGS + MGS", and "S+PGS + MGS", 
respectively. Table 6 shows that the average predicted 
EPDs of imported cattle were positive (i.e. above average 
performance potential) and were slightly higher than the 
average EPDs of their ancestors. The average predicted 
EPDs (in pounds) for the imported cattle were 1.76 ± 0.54, 
14.93 ± 4.86, 25.10 ±9.50, and 5.86 ± 2.08 for birth 
weight, weaning weight, yearling weight, and maternal 
milk, respectively. Some imported cattle were however, 
noted (rather disappointingly) to have negative EPDs in 
all traits. The weighted averages of accuracy values fbr 
birth weight, weaning weight, yearling weight, and 
maternal milk EPDs of the male ancestors as shown in 
table 5 were .71, .69, .52, and .52, respectively. In general, 
these reflect a moderate reliability of the EPDs commonly 
observed in beef cattle. It is also an indication of the 
limited number and distribution of progeny of the tested 
animals, restricted amount of pedigree information 
available and performance records on them. The predicted 
EPDs did not seem to differ much between young bulls 
and heifers and between Grey and Red Brahmans (table 
6).

Table 7. Correlations among actual EPDs of bull (B), sire 
(S), paternal grand sire (PGS), and maternal grand sire 
(MGS)

S PGS MGS

Birth weight:
B 0.07 0.22 -0.38
S 0.34* 0.00

PGS -0.48

Weaning weight:

B 0.17 -0.10 -0.02
S 0.51** -0.11

PGS — 0.21

Yearling weight:

B 027* 0.04 0.07
S 0.49** 0.15

PGS -0.06

Maternal Milk:

B 0.23 0.08 0.36
S 0.55** 0.36

PGS 0.22

* Significant at p < .05.
** Highly significant at p < .01.

Correlations among EPDs of the bull (i.e. sires of 
imported cattle), and its sire, paternal grand sire, and 
maternal grand sire are given in table 7. Significant 
correlation coefficients were found between sire and son 
EPDs (+.27, p v .05) for yearling weight; and between 
sire and paternal grand sire EPDs for birth weight (+.34, 
p < .05), weaning weight (+.51, p < .01), yearling weight 
(+.49, p v .01), and maternal milk (+.55, p < .01). These 
findings are comparable to the sire-son correlation of 
.58, .57, and .64 in milk yield proofs reported by Everett 
(1980), Schaeffer (1981) and Jansen et al. (1986), respec
tively.

IMPLICATIONS

There seems to be enough imported bulls and heifers 
with high genetic potentials (i.e. generally positive EPDs 
and moderate accuracy values of the male ancestors) to 
initiate a local cattle breeding (genetic improvement) 
program based on the American Brahman breed. However, 
this will require further selection of animals to be used in 
a nucleus, or dispersed to mate the commercial stocks 
through natural or artificial breeding. Aside from using 
the animafs external or physical characteristics as the 
selection criteria, future selection (both local and when 
importing) among all possible young sires and heifer 
replacements should be based more on the EPDs of the 
animals because they are the best indicators of their true 
genetic merit. Hence, the costly disbursements usually 
associated with the selection and purchase of imported 
breeder cattle could be attributed to high EPDs.

The practical alternative is to index young (untested) 
imported breeder cattle based on ancestral information 
(EPDs). This of course, may not be applied to an impor
ted animal with no pedigree information at all. The 
accuracy of predictions based on multiple regression 
analyses co미d be improved further (higher R) as more 
pedigree information becomes available. Thus, pedigree 
information from previous and future importations of 
cattle are suggested to be appended to the current 
pedigree data set so as to develop more accurate pedigree 
indexes. It may be worthwhile to also look into the EPDs 
of female ancestors (e.g., dam and grand dams) which are 
not included in this study but may be obtained from the 
ABBA cow index list by special arrangement.

In the future, progeny performance should be monito
red closely to evaluate their corresponding imported sire's 
or dam's performance or utility under Philippine condi
tions. The pedigree indexes would then have to be 
compared statistically with their subsequent proofs to 
measure the accuracy of each prediction equation. This 
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may be made possible by initially enrolling all imported 
breeder cattle in the newly established Philippine Cattle 
Breed Registiy (PCBR). Useful information can also be 
obtained from available certificates of official registry in 
the exporting country and be used to form the initial data 
base of the PCBR.

Finally, pedigree indexes should be viewed merely as 
tools that can be used with confidence along with routine 
selection procedures. Importation and use of bulls that are 
classified as "exceptions" to the general rules, such as 
those with no pedigree information (EPDs), should be 
discouraged and their numbers kept to a minimum.
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